ファジイランダム変数とその応用(連続と離散の最適化数理) by 片桐, 英樹 et al.
Titleファジイランダム変数とその応用(連続と離散の最適化数理)
Author(s)片桐, 英樹; 石井, 博昭; 伊藤, 健




Type Departmental Bulletin Paper
Textversionpublisher
Kyoto University
















$\Omega$ , $B_{\Omega},$ $B_{\Lambda}$ \mbox{\boldmath $\sigma$} , $P$ $(\Omega, B_{\Omega}, P),$ $(\Lambda, B_{\Lambda})$




981 1997 95-103 95
22 1
$2.2[8]$
$x$ $(\Omega, B_{\Omega}, P)$ $(\Gamma, B_{\Gamma})$ $X$ \Omega A




$X$ \Omega A . $\forall\omega\in\Omega$ , $X(\Omega)$
\mu x(\mbox{\boldmath $\omega$})\rightarrow \mbox{\boldmath $\zeta$} $f(u;\ominus)$ $\text{ }\mu\prime x_{(}\Omega$ ) $(\uparrow\iota)=f(u;x(\omega))$






$\ovalbox{\tt\small REJECT}_{1}$ :minimize $\mathrm{c}^{t}\mathrm{x}$
subject to $\mathrm{a}^{t}\mathrm{x}=b$
$\mathrm{x}\geq 0$ ,




$u$ ($l(\omega)$ f(x) $\Gamma^{\prec}(x)$
$I${,








$”,\backslash 1/^{2}$ $f\mathrm{o}$ .” $c_{\tau}$
$c_{7}$
$\Pi_{Y}(G)$ $=$
$‘. \sup_{\mathrm{t}/}111\mathrm{i}\mathrm{n}\{\mu_{2}Y(\omega)(y), \mu\prime G(y)\}$
$=$
$\sup_{\tau/}\min\{\mu_{B(},\omega)(y+\mathrm{a}^{t}\mathrm{x}), \mu,c(y)\}\in[0,1]$
$\mu_{Y(\omega)}$, Y $(c_{\mathrm{r}})$ $P_{1}$
$P_{2}$
$P_{s2}$ : $7’\iota axi_{7}$}$\mathit{1},ize$ $-\mathrm{c}^{t}\mathrm{x}+Q(\Pi_{Y}(c\tau))$






$\Leftrightarrow$ $\exists y:\mu_{B(\omega)}(y+\mathrm{a}^{\iota}\mathrm{X})\geq/_{l,l^{X}}G(\mathrm{t}./)\geq lx$
$\Leftrightarrow\exists\prime \mathrm{t}/\backslash :Il\{u(’.\mathrm{t}/+\mathrm{a}^{t}\mathrm{x}-d(\omega))^{2}\}\geq l_{l},$$\mu_{C7}(y)\geq h$




$\Leftrightarrow d(\omega)-\sqrt{\frac{It^{*}(/\mathit{1})}{\tau\iota}}-\mu^{:}\prime c_{\mathrm{y}}*(/_{\mathrm{t}})+\leq \mathrm{a}^{\iota}\mathrm{X}\leq d(\omega)+\sqrt{\frac{R^{*}(/1)}{u}}-_{lc}r,*(\tau l\tau)^{-}$
$\Leftrightarrow \mathrm{a}^{t}\mathrm{x}-\sqrt{\frac{R^{*}(l?)}{0\iota}}+_{l}x_{G()^{-}}^{*}h\leq d(\omega)\leq \mathrm{a}^{t}\mathrm{x}+\sqrt{\frac{R^{*}(/1)}{u}}+\mu_{c_{7}^{()}}^{*}.h+$











$P_{3}$ : $r\uparrow l,axi7\mathrm{t}l.ize$ $-\mathrm{c}^{t}\mathrm{x}+Q(h)$
subject to $P(t_{1}(\mathrm{x}, \mathit{1}l)\leq‘ l(\omega)\leq t_{1},(\mathrm{x}, /\mathit{1},)\dashv- T(/\mathrm{t},))\geq\alpha$
$0\leq/\iota$. $\leq 1$
$\mathrm{x}\geq 0$ .
T( ) $/\iota$ $/\tau$ – $T(/_{t.)}$ $-$
$\Gamma^{j}(x)$
$\Gamma^{4}(t1\dashv_{-}.T))-F(t1)\geq a$
$s(t_{1})=\Gamma^{4}(t_{1}+T)-\Gamma\prec(t_{1})$ $s(t_{1})\geq\alpha$ $s(t_{\ovalbox{\tt\small REJECT}}1)$
$s(t_{1})$
$. \frac{(f_{9},(t1)}{dt_{1}}=f(t_{1}+- T)-f(t1)$
J $t_{1}<7\mathrm{t}\mathrm{t}$ $l_{1}\geq\gamma$ ) $1$,






$\gamma^{*}(h)^{-}$ $=$ $\inf\{l_{1}.|s(t1)\geq a\}$
$\gamma^{*}(h)^{+}$ $=$ $\sup\{t_{1}|S(t_{1})\geq\alpha\}$
$P_{4}$ : maximize $-\mathrm{c}^{t}\mathrm{x}+Q(f_{1},)$







$P_{4}$ z( ) $0\leq/\iota\leq 1$ $z(/_{l},)$
4
2 $A$ 3000
3 $\mathrm{k}\mathrm{g}$ , $B$ 2000 2 $\mathrm{k}\mathrm{g}$
$20\mathrm{k}\mathrm{g}$




$1-. \frac{1}{100}t$ $(0\leq t\leq 100)$
$0$ $(t<0, t>- 100)$
$R,$ {$\iota_{G}$ 1
99
1$‘,\mathrm{t}\iota/^{2}$ 400 $\circ$ ” \alpha 0.9
$I\{^{*},(h)$ $=$ $– 100/\iota+100$ $(0\leq/\iota\leq 1)$
$\mu^{*},C_{7}(/_{l})^{-}$ $=$ -10h–30 $(0\leq/|, \leq 1)$
$x_{1},$ $x_{2}$ $A,$ $B$
$P_{e1}$ : minimize $5x_{1}+3x_{2}$
subject to $3x_{1}+2x_{2}=l$)
$x_{1},$ $x_{2}\geq 0$
3 , $P_{e1}$ $P_{e2}$
$P_{e2}$ : maxindze $-5x_{1}-3x2\dashv-\Gamma^{\prec}(\mathrm{r}\mathrm{I}_{Y}(C7))$
subject to $P(\Pi_{Y}(G)\geq h,)\geq 0_{\backslash }^{(}.)$
$x_{1},$ $x_{2}\geq 0$
1.
$\frac{d(\omega)-47^{r}0}{50}$ Be $(2,2)$ 2
\mu B( ( ).
100
1Fig 2
Be $(22)1$ $6x(1-x)$ $s(t_{1})= \int_{t_{1}}^{t_{1^{-}\vdash}}q^{1}6x(1 - X)\text{ }=6T(t_{1}-\frac{1-T}{2})^{2}-$
$\frac{1}{2}T(T^{2}-3)$ $\alpha=\frac{(\mathrm{J}}{10}$ , $s(t_{1})=\alpha$ . $t_{1}$ $\gamma^{*}(l_{l})^{\pm}=$













$d(\omega)$ $N$ ( $\mathrm{J}\mathrm{o}0,20$)
, [4] $x_{1}^{:\iota}=0$ ,
$x_{2}^{*}=252.333,\mathit{1}\iota,$ $=0.798566$
5 FRPL FLP
1 FRLP FLP FLP
$\mu_{B}’(b)=I\{((b-5\mathrm{o}\mathrm{o})^{2})$
$R(t)=\{$




FLP $\mu_{B}$ FRLP $\text{ }\mu_{c_{7}}^{*}(7-\cdot)$ 1 2
FLP [4] .
$\prime_{\mathrm{t}=}\mathrm{o}.828427,$ $x_{1}*=0,$ $x_{2}^{*}=23^{-}1.893$ $x_{2}^{*}=231.893$
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